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1.  OBIIAS XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCHUILIUHBI

1.1.  MecTro AMCUMIUVIMHBI B CTPYKType OCHOBHOW 00pa3oBaTe/bHOM
nporpammabl: yueoHsii npeameT OY J1.06 «MatemaTukay siBJsIeTCs y4€OHBIM MPEIMETOM
oOs3aTenbHON MpeaMeTHOW obmactu «Marematuka U uHpopmatukay PI'OC cpeanero
o01iero oOpa3oBaHus.

VYueonsiit mpeamer OV 1.06 «MaremaTuka» uzydaercsi B 0011eo0pa3oBaTeIbHOM IIUKIIE
yuebHoro muanHa OIIOII CIIO na 0a3e OCHOBHOro o0mIiero oOpa3oBaHUs C MOJIYYEHHEM
cpennero odmero odpazoBanus (IIIICC3) mno cnenuanbHOCTU cpeaHero NpodheccuoHaIbHOTO
oOpazoBanus. B yueobnom mnane [IIICC3 no cnenuanbHOCTH CpellHEro npodeccuoHaIbHOro
oOpazoBanusa 09.02.07 MHpopMalMoHHbIE CUCTEMBI U MPOrPaMMHUPOBAHHE MECTO y4eOHOTO
npenmera OVY/.06 «Marematnka» — B cocTaBe o00I€00pa30BaTEIbHBIX YUYEOHBIX
npeaMeToB, (opMupyeMbIX M3 00s3aTeNnbHBIX MpeaMeTHbIX obnacteit PI'OC cpeanero
oOmero o6paszoBanus, ains crneunanbHoctet CIIO ¢ ydyetom npoduis npodeccruoHaabHOro
oOpa3zoBaHUs.

1.2. O0mas xapakTepucTuKa y4eOHOM QM CUUNIMHBI:
Heap u n1aHupyeMble pe3yabTAThl OCBOCHH S TUCIUIIJINHbI:

OcBoenue coxaepxaHusi ydyeOHoro mpenMera «MaremMaTuka» oOecrieurBaeT
NOCTH>KEHUE CTYyACHTAMHU CIIEYIOLINUX PE3YIbTaTOB:

* JINYHOCTHBIX:

— c(OpPMHUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTHKE KaK YHHBEPCAJIbHOM SI3bIKE
HAyKH, CPEJCTBE MOJIETUPOBAHUS SABICHUN U MPOLECCOB, UIEAX U METOAaX MATEMAaTUKH;

— NOHMMAaHWE 3HAYMMOCTU MATEMaTUKH JJIsI HAy4YHO-TEXHOJIOTHYECKOrO IMporpecca,
c(hOpMHPOBAHHOCTH OTHOIIIEHUS K MAaTEMAaTHKE KaK K YacTH OOIIEeYeIOBEUECKON KYIbTYpPhI
yepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHUSL MAaTEMATUKHU, YBOJIOIUEH MAaTEMATUUECKUX UJIEH;

— pa3BUTHE JIOTUYECKOTO  MBIIUICHUS, TMPOCTPAHCTBEHHOTO BOOOpaKeHHS,
ANTOPUTMUYECKON KyJIbTYpbl, KPUTHYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOIUMOM IS
Oynymeir npodeccHoHaIbHOW ACSTENBHOCTH, IS TMPOAODKCHHS O00pa3oBaHUS W
caMm000pa3oBaHus;

— OBJIAJICHUE MATEMAaTUYECKUMHU 3HAHUSIMU M YMEHUSAMH, HEOOXOJUMBIMH B
MOBCEIHEBHON KU3HU, JJISI OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX AUCHUIUIMH H
JTUCIUIUTHH TPO(GECCHOHANTBHOTO IMKJA, JJIA TMOJTy4YeHUss 0Opa3oBaHHsI B 00OJACTAX, HE
TpeOyIOmMX yriayOJIeHHON MaTEMaTHYECKOM MTOATOTOBKH;

— FOTOBHOCTbH M CIIOCOOHOCTHh K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA



MPOTSKEHUU BCEW KU3HM; CO3HATENbHOE OTHOLIEHHE K HENMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCIEIHON MPOodeCCUOHAIBHOM U 00111€CTBEHHOM AESTEIbHOCTH;

— TOTOBHOCTb U CHOCOOHOCTh K CaMOCTOATEIBHOM TBOPUECKOW M OTBETCTBEHHOM
NEATEIbHOCTH;

— TOTOBHOCTh K KOJUIEKTUBHOM paboTe, COTPYAHMYECTBY CO CBEPCTHHUKAMHU B
o0pa3zoBaTeIbHOM, OOIIECTBEHHO TMOJIE3HOM, Y4eOHO-HCCIIeNOBATEIbCKOM, MPOCKTHOU U
IpYTUX BUAAX ACSATEIbHOCTH;

— OTHOUIEHHE K MPO(PECCHOHAIBHON AESITeIbHOCTH KaK BO3MOKHOCTHU Yy4yacTusl B
PELICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIIMOHATBLHBIX MPOOJIEM;

* METANIPEAMETHBIX:

— YMEHHUE CAMOCTOATENIBHO OMNpPENEHATh LEIH ACITEIbHOCTH U COCTaBIIATH IIJIAHBI
NEATENHOCTH; CaMOCTOSITEIbHO OCYIIECTBIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
NEATENbHOCTD; MCMHOJb30BAaTh BCE BO3MOYKHBIE PECYPCHI JUISl JOCTHXKEHHUS MOCTABIECHHBIX
HeJIe U peanu3aliy MIAHOB JesTeIbHOCTH; BHIOUPATh YCICIIHbIE CTPATETHU B PA3TUYHBIX
CUTYyaLUSX;

— YMEHHE MPOJYKTUBHO OOIIAThCS U B3aMMOJIEMCTBOBATH B IPOLIECCE COBMECTHOM
NESTENbHOCTH, YYUTHIBATh MO3MUIMH JPYTUX YYAaCTHUKOB JEATEIbHOCTH, 3P(HEKTUBHO
paspeniaTb KOH(PJIUKTHI,

— BJIaJICHHE HaBBIKAMU [MO3HABATENbHOM, y4eOHO-UCCIIEIOBATEIBCKON U MPOEKTHOM
NESTENbHOCTH, HABBIKAMHM pa3pelieHus MpoOJjeM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIbHOMY IIOMCKY METOJOB pELICHUS NPAaKTUYECKUX 3aJad, IPUMEHEHUIO
Pa3IMYHBIX METOJO0B ITO3HAHUS;

— TOTOBHOCTh M  CIIOCOOHOCTh K  CaMOCTOSITEIbHOH  WH(OpPMAaIMOHHO-
[IO3HABATEIIbHOM JIESITEIBHOCTH, BKJIIOUAs YMEHHE OPUEHTUPOBATHCS B Pa3JIUYHBIX
UCTOYHUKAX HH(POpPMAIUK, KPUTUUYECKH OLIEHHWBATh U HMHTEPIPETHPOBATH MHGPOPMAIIHIO,
[IOJIy4aeMYIO U3 Pa3INYHbIX UCTOYHUKOB;

— BJIQJICHUE SI3BIKOBBIMHU CPEJCTBAMH: YMEHHE SICHO, JIOTUYHO M TOYHO M3JIararhb
CBOIO TOUYKY 3PEHHsI, UCIIOJIB30BATh aJCKBATHBIE SI3bIKOBBIE CPEIICTBA;

— BJIQJICHHE HABBIKAMM TMO3HABATENHLHON pedieKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM M MBICIIMTENBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHMUW, I'PAHUILl CBOETO
3HAHUS U HE3HAHMS, HOBBIX [TO3HABATEIBHBIX 33/1a4 U CPEACTB IS UX TOCTHKECHUS,

— LEJIEYCTPEMIICHHOCTh B IMOMCKAaX M NPUHATUU PELICHUH, cOOOpa3uTeIbHOCTh U
MHTYULHUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUN; CIIOCOOHOCTh BOCIPUHUMATD
KpacoTy U TApMOHUIO MHUPA;

* IPEIMETHBIX:

— c(hOpMUPOBAHHOCTH MPEJICTABICHUN O MaTEMaTUKE KaK YaCTU MUPOBOU KyJIbTYpbl



M MeCT€ MAaTeMaTHMKd B COBPEMEHHOH UMBMIIM3AlMHM, CHOCO0axX ONUCaHUS SBICHUUN
pEeaIpHOTO MUpPA HA MAaTEMATUYECKOM SI3BIKE;

— c(OpMUPOBAHHOCTH MPEACTABICHUNA O MAaTEMaTHYECKUX TMOHATUAX  Kak
BAKHEMIIMX MATEMATHYECKUX MOJAEISX, MO3BOJSAIOIIMX ONUCHIBATh M M3y4aTb Pa3HbIE
MPOLIECCHI W SIBJIICHUS; INOHUMAHHUE BO3MOXKHOCTH AKCHOMAaTHYECKOTO IOCTPOCHUS
MaTeMaTU4YECKUX TEOPUH;

— BIJIAJICHUE METOAAMHU JOKa3aTElIbCTB M AJITOPUTMOB PELICHUS, YMEHUE UX
MIPUMEHSTH, IPOBOJIUTH JTI0KA3ATEIBbHBIE PACCYKACHUS B XOJ€ PELICHUS 3a/aY;

—  BIAJCHUE  CTAaHAAPTHBIMM  NPUEMAMHM  PELICHUS  PAUUMOHAIBHBIX U
VUPpalMOHANIBHBIX, [IOKA3aTENIbHbIX, CTEMNEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUU U
HEPABEHCTB, X CHCTEM; UCIIOJIb30BAHUE F'OTOBBIX KOMIIBIOTEPHBIX IPOrpamMM, B TOM YHUCIIE
JUISl TOMCKA MYTH PELIEHUS U WILTIOCTPALIMU PEIIEHUSI YPABHEHU U HEPABEHCTB;

— c(hOpPMHUPOBAHHOCTH MPEACTABICHUH 00 OCHOBHBIX MOHSTHSIX MAaTEMaTHYECKOTO
aHanM3a M MX CBOMCTBAx, BJIAJICHME YMEHHEM XapaKTepu3oBaTh 9 moBeneHue (QyHKIIHA,
UCITIOJIb30BAHUE MOJIYYEHHBIX 3HAHUW JJIs1 ONMCAHUS U aHAJIN3a PEATIbHBIX 3aBUCUMOCTEM;

— BJIAQJICHUE OCHOBHBIMHU TMOHSATUSIMU O IUJIOCKMX M  MPOCTPAHCTBEHHBIX
reoMeTpuieckux ¢Gurypax, HMX OCHOBHBIX CBOWCTBax; C(OPMUPOBAHHOCTb YMEHHS
pacno3HaBaTh TeoMeTpuueckue (QUrypsl Ha dYeprexax, MOJENSAX U B PEaJTbHOM MHPE;
NpUMEHEHHE H3YUYEHHBIX CBONCTB Te€OMETpUYecKUx Quryp u ¢GopMmya s peuieHus
reOMETPUUYECKHUX 3a7a4 U 3aa4 C IIPAKTUYECKUM COJIEPKaHUEM;

— c(pOpMUPOBAHHOCTh TPEJCTABIECHUNA O Tpolleccax U SBICHUSX, HMEIOIINX
BEPOSATHOCTHBIM XapakTep, CTAaTUCTHYECKUX 3aKOHOMEPHOCTAX B pEalbHOM MMUPE,
OCHOBHBIX TIOHSITHSIX JJIEMEHTAPHOW TEOPUM BEPOSITHOCTEW; YMEHUM HAXOIWTh H
OILICHUBATh BEPOSTHOCTH HACTYIUICHUS COOBITUN B MPOCTEUIINX MPAKTHUECKUX CUTYaIUsIX
Y OCHOBHBIE XapaKTEPUCTUKU CIIyYaWHBIX BEJIUYUH;

— BJAJCHHE HABBIKAMU HCIOJIb30BaHUs TOTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM IIPH

pEIIEHUH 3a]a4.



2. CTPYKTYPA U COJEPXKAHUE OBIIIEOBPA3OBATEJILHON

JTUCHUATIIAHBI

2.1 O0bem 001meo0pazoBaTe/IbHOM JUCHMINIMHBI U BUIBI Y4eOHOM padoThI

Bupa yyeOHoM padoThI

O0BbeM B yacax

O0bem 00pa3oBaTe/IbHOM MPOrPaAaMMBbl Y4e€OHOM TUCHMILIMHBI

336
B TOM YHUCJIE:
110 BUJIA YUYEOHBIX 3aHATHIA:
Jlekiuu, ypoku 118
[IpakTHUeCKHE 3aHATHS 102
KoHcynpTanuu 2
106
CamocrosiTesibHas padora
IIpome:kyTouHasi aTrrecTtanus B Gopme KOHTPOIbHOM padboTsI (1 8

ceMecTp); PK3aMeHa (2 ceMecTp)




2.1. TemaTu4ecKuii IJIAaH U co/iep:KaHue 00Ieo0pa3oBarebHOM yueOHoMAucuumInabl OY/1.06 MaremaTuka

CTEIIEHU C JICCTBUTEIBHBIM ITI0KA3aTEIIEM.

Jlorapudm. Jlorapudm uncna. OcHOBHOE JorapruMUYECKOE TOKIECTBO.
JlecsiTuuaple W HaTypaibHbie Jorapudmbl. [IpaBmma nedcTBuii ¢
morapudmamu. [lepexos kK HOBOMY OCHOBAHHUIO.

IIpeoOpa3zoBanue ajaredOpamveckux BbipaxeHuii. [IpeoOpazoBanue
pallMOHANBHBIX, UPPALIMOHATBHBIX

CTCIICHHBIX, ITI0KA3aTCIIbHBIX U J'IOFapI/I(I)MquCKHXBpra)KeHHﬁ.

HaumenoBanmue Coaep:xxanue y4eOHOIr0 MaTepuaJia, 1adopaTopHubie padoThl U O0beMuacos YpoBennb
pa3aeioB U TeM NpaKTHYeCKHe 3aHATHA,CAMOCTOATeIbHAA padoTa 00y4aroIMXCs OCBOEHUSA
1 2 3 4
1 cemecTp 140
Beenenue 1
MaremaTnka B HayKe, TEXHUKE, YJKOHOMHKE, UH(POPMAITMOHHBIX 4 1
BBenenne  TEXHOJIOTHSIX U MIpaKTHYEeCKOUaeaTenbHOCTH. Llenu u 3amaun nzydeHus
MaTeMaTUKu npu ocBoeHuu npodeccuii CI10 u
cnenpansHocTen CIIO.
Pa3pnen 1. Auiredpa
Conep:xxanmne y4eOHOro MmaTepuaJjia 1,2,3
Tema 1.1.
PazBurue L{esible 1 palOHANIbHBIE YKcIa. J{eMCTBUTEIbHbBIE 4
nousitusi o [aucia. [lpubmmkennsie BeranciaeHusi. KoMIuiekcHbie yuca.
yucie
IpakTHyeckue 3aHATHS 2
ApubdmMernyeckre NeHCTBUS HAJl YUCTAMH, HAXO0XKICHHUE
NpUOTMKEHHBIX 3HAYCHUI BEJIMYUH
Tema 1.2. Conepxanue yueOHOT0 MaTepHaJia 1,2,3
Kopuu, Kopuu u crenenu. KopHu HaTypanbHOU CTENIEHU U3 8
CTeNeHun yuciaa U ux cBorcTtBa. CTENEHH C palMOHAIbHBIMU MOKAa3aTEeNsIMU, UX
Jiorapugmel cBoiicTBa. CTemeHW C JEWCTBUTENBHBIMU IOKa3aTessiMu. CBolicTBa




IIpakTHyeckue 3aHATHSA.

Brruncnenue u cpaBHeHHE KOpHEW. BBINIOIHEHHE  pacyeToB v
panuKagaMu. Pemenue UppanuoOHaIbHBIX YPaBHEHUM.
Haxoxxnenue 3HaueHUN CTENEHEH C PalMOHAIBHBIMU IIOKA3aTEISIMHU.
CpaBHeHue CTEIEHEH. [IpeoGpazoBanus BBIpaKEHUH,
coZepXKalMXCTeNEHU. Perenne mokas3aresbHbIX YpaBHEHUH.

Pemennie mpuknagueix 3amad. HaxokaeHue 3HaueHud jorapudma mo
IIPOU3BOJIBHOMY OCHOBaHHUIO. [Iepexo 0T OTHOrO OCHOBAaHUS K APYTOMY.
Boruucnenue u cpaBuenue jgorapudmos. JlorapupmupoBanue u
NOTEHLIUpPOBaHUE BbIpakeHUM. [IprOauKeHHbIE BBIYUCICHUS U
pELICHUSIPUKIAIHBIX 3a7a4. Pemenue jgorapugmMuieckux

YPaBHEHUM.

YECKHUX

CamocTosiTesibHAasi padoTa 00y4arOIIUXCH 18
[ToaroroBka coobmieHul, pedeparoB Mo TeMam MPOTPAMMBbI, PEIICHHE
3aja4
Paznen 2. OCHOBBI TPUTOHOMETPHH
Coneprxanue yueOHOro MmaTepuasia 1,2,3
Tema 2.1.  |Paguannas Mepa yria. BpamareinbHoe IBHKEHHE. 4
OcnoBubl  |[CHHYC, KOCHHYC, TaHT'€HC W KOTaHI'€HC YHUCJa.
enonaTus  [[IpakTHyeckue 3aHATHS 4
Panuanubiii MeTO M3MEPEHUS YTIIOB BPAILLIEHUS UCBA3b C TPAAyCHOU
MEpOM.
Tema 2.2. Conep:xkanue yueOHOro MmaTepuaJsia 1,2,3
OcHOBHBIE Dopmyinsl npuBeneHuss. @opmyiibl cioxeHuss. DOpMyibl yIBOCHUS. 4
TpuronomeTpn (DopMyJIbl TOJIOBUHHOIO yTJa.
yecKue IIpakTnyeckue 3aHATHUSA 2
TOXKAECTBA OCHOBHBIE TPUTOHOMETPUIECKHUE TOKIECTBA, POPMYITBI CIIOKEHUS,
YAIBOCHHUSI.
Tema 2.3 Coaep:xanue yueOHOro MaTepuajia 1,2,3
IIpeoOpaszoBan [IpeoOpa3zoBaHue CyMMBbl TPUTOHOMETPUUECKUX (PYHKIIUN B MPOU3BEICHUE 4
Usl MPOCTEHIIHNX |1 TPOU3BEACHUS B CyMMYy. BripakeHue TpUrOHOMETPUIECKUAX
TPUTOHOMETPH (DYHKIIMI yepe3 TAHT€HC MOJIOBUHHOIO apryMEHTA.




BbIPAKEeHU I

IpakTnyeckue 3aHATHS

[IpeoOpa3zoBaHne  CyMMbl  TPUTOHOMETPUYECKHX  (PYHKIUH B
NPOU3BEJICHNE, NPEeoOpa3oBaHUE NPOU3BEACHUS TPUTOHOMETPUUYECKUX
(GyHKUIUN BCyMMYy.

Tema 2.4.
Tpuronomerp
HYecKue
YPABHEHUS U

HepaBeHCTBA

Coaep:xxanue yueOHOro MmarepuaJjia

1,2,3

IIpocreiimmne TpuroHomMeTpuyeckue ypasHenus. Ilpocrenme
TPUTOHOMETpUYECKHE HepaBeHCTBA. OOpaTHBIE TPUTOHOMETPUUECKHE
GyHKIMU. APKCUHYC, aDKKOCHHYC, apKTaHT €HC

IIpakTHyeckue 3aHATHS

[IpocTenme TPUroHOMETPUIECKHE YPABHEHNS U HEPABEHCTBA.
OO6paTHbIC TPUTOHOMETPHUYECKHE (PYHKIIUN: apKCUHYC, apKKOCHUHYC,
ApKTaHI'€HC.

CamocrosiTesibHas padoTa 00y4aromuxcst
[ToaroroBka coob1ieHu, pedepaToB o TEMaM IPOrPaMMBbl, PELLICHUE
3aja4
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Pasznen 3.

DyHKUNH, UX CBOMCTBA U TpaPpuku

Tema 3.1.
DYyHKIUH, UX
CBOMCTBA U
rpapuku

Conep:xanue y4eOHOro MmaTepuaJjia

1,2,3

dyukuuu. O0IacTh ompeAcieHusT U MHOXXECTBO 3HaUCHHH; Tpaduk
dbyHkuM, nocTpoeHue rpadukoB  GYHKIHMH, 3aJaHHBIX
pPa3IUYHBIMU CITIOCOOAMU.

CBoiicTBa  (QyHKIUU. MOHOTOHHOCTb, YETHOCTh, HEUYETHOCTb,
OTPaHUYECHHOCTD, NEPUOJUYHOCTh. [IpoMexxyTku BO3pacTaHHs U
yObIBaHUS, HAMOOJbIIIEE W HAWMEHBIIEE 3HAYCHHUS, TOYKH SKCTpEeMyMa.
['paduueckass wunHTEepmpeTanus. [Ipumepst (b yHKITMOHAIBHBIX
BaBUCUMOCTEH B pEaNbHBIX IMpOIlECCax U SIBIICHUSX.
Apubmernyeckue omnepammu Han  pyHkmusmu. CnoxHas — QyHKIUS
(KOMIIO3HULIUS). [lonsiTue 0 HEMPEPHIBHOCTU (DYHKITHH.

Oo0patnble ¢yHxkouu. OO6nacTs omnpeacneHuss HW 00JacTh 3HAYCHHM
oOpatHoii ¢yHKimMu. ['padux oOpaTHON HYHKIHH.

IMpakTudyeckue 3aHATHA. [[prMepsl 3aBUCUMOCTEN MEXKy IEPEMEHHBIMU
B PEAIBHBIX MPOLIECCaX W3  CMEXHBbIX  aucuuiuinH.  OnpeneneHue
dbyukuuii.  Iloctpoenue u YTeHUE TPAPUKOB (PYyHKIIHM.

MccnenoBanue dbynkuun. CoiicTBa JMHEWHOM, KBaJPaTHUYHOM,




KYCOYHO- JINHEWHOU U IpOOHO-TUHENHOM GyHKUIUH.

HenpepriBHbIe 151 nepuoguueckue  ¢ynkuuu. CBoiicTBa 51
rpaguku  cuHyca, KOCHHYCa, TAHI€HCA U KOTaHI€HCa.

OOpatHple (QyHKUUA U ux rpaduxku. OOGpaTHbBIE

TPUTOHOMETPUYECKHUE (PYHKITUHU.

0o aHaJIu3a

Cy1iiecTBoBaHuE npeaena MOHOTOHHOM OrpaHUYCHHOU
nocyenoBaresbHOCTH. CyMMHpPOBAaHHE MOCIEI0BATEILHOCTEN.
beckoneuno yObIBaroias reoMeTpuyIeckasi Iporpeccus U €e cymma.
IIpousBoanas. [TousiTue 0 MPOM3BOIHON (HYHKIINU,E€ TEOMETPUICCKUI 1
¢usnueckuii CMBICI. YpaBHEHHE KacaTellbHONW K rpaduky (QyHKIUH.
[IpousBoiHbIE CyMMBI,  Pa3HOCTH, IPOU3BEICHMUS, YaCTHBIE.
[Ipou3BojiHbIE OCHOBHBIX 3JeMeHTapHbIX GyHKUM. [lpumenenue
MPOU3BOJHON K HCCIEIOBaHUIO (PYHKUMI UM IMOCTPOCHUIO TPaUKOB.
[IpousBonHbie 0OpaTHON (PYyHKUMH KW KOMMO3UIUU GyHKIMU. [Ipumepsbl

HUCITIOJIBb30BaHMsA HpOPISBOI[HOfI I HAXOXKACHUS HAWJTYUYIICTO PCHICHUA B

Tema 3.2. Conepxanue yueOHOro MaTepuaJia 1,2,3
CreneHHble, 0 - - TToeos 1
Toxa3aTenpHpie | ONPCACTCHHS dbynkumii, ux croiictea urpaduku. [IpeodpazoBanus
rpaduKoB.
]
IT bHBIN TIEPEH MMMETPHUS OTHOCUTEJIBLH 171
norapudmuec apajuien €peHocC, ¢ €TpUsl OTHOCUTEIBHOOCEN KOOPANHAT U
I CUMMETPHSI OTHOCUTENBHO Hayana KOOPAUHAT, CAMMETPUSI OTHOCUTEIILHO
pSIMOMN Y = i .
TpUrOHOMETPH pSIMOM Y = X, pacTsyKEHHUE U CHKATHE BJIOJIb OCEH KOOPAMHAT
eCKIe IIpakTyeckue 3aHATUSA 4
A — [IpeoGpazoBanus rpaduka byHKIUY. ["apmoHHnueckue
ObpaTHbie koneOanus. [lpuxknaansie 3amaun. IlokazartenbHble, Jorapudmuueckue,
rpuronomerpn | [PMTOHOMETPHUECKUE YPABHCHH M HCDABCHCTEA.
ecKie CamocTosiTesibHAsi padoTa 00y4arOIUXCHA 18
[MonroToBka cooOlieHUM, pedeparoB MO TeMaM MPOrpaMMbl, pelIeHUE
byHkunmn
Bajad
Pa3znea 4. Hauyana matemarnueckoro ananau3a. UHTerpas u ero npuMeHeHue
Conepxxanue yueOHOro Mmarepuania 1,2,3
Tema 4.1.
Hauyajna IMocaexoBareabnocT. CrnocoObl 3amaHusl M CBOMCTBA YHCJIOBBIX 6
MaTeMaTH4YecK | rociegoBaTenbHOoCcTed. IloHATHME O TIipedene MOCIEeA0BATENbHOCTH.




NpUKIagHbIX 3a7a4ax. BTopas mnpousBoaHAas, €€ TEOMETPUYECKUU W
dbusndeckuit cmbica. HaxoxaeHue ckopocTu AJisl mpoiiecca, 3aJaHHOTO
(bopmyoii u rpadukom.

IIpakTuyeckue 3aHATHA

YucnoBas ocie10BaTebHOCTb, CIIOCOObI €€ 3a/1aHHsl, BbIUUCICHUS
YICHOB I0ciIe1oBaTeabHOCTH. [IpeneninenenoBaTenbHOCTH. beCKOHEUHO
yObIBaroIasreoMeTpuaeckas IIPOTpeccusl. IIponsBoaHas:
MEXAHUYECKUN U TEOMETPUUYECKUN CMBICI MPOU3BOAHOU. Y paBHEHUE
kacarenbHOU. MccnenoBanne GyHKIMU € TOMOIIBIO POU3BOIHOM.
Haxoxnenue HanOoJbIIEro,HAMMEHbBIIIETO 3HAYCHHS U SKCTPEMATIbHBIX
3HA4YCHUH QyHKIINH.

U CUCTeMBbl. PaBHOCHUIBHOCTH YpAaBHEHUM, HEPABEHCTB, CHUCTEM.
OcHOBHbIE MOpHEMBbl HUX peueHus (pa3noKeHUe Ha MHOXKHUTEIH,
BBEJICHNE HOBBIX HEU3BECTHBIX, MOJICTAHOBKA, TpaMueCcKuii METON).
HepagencrBa. PaniionanpHbIe, UPPALIMOHAIBHBIC, TOKA3ATEIbHBIE U
TPUTOHOMETPUUYECKHE HepaBeHCTBA. (OCHOBHBIE IIPUEMBI HX
peLICHUS.

HUcnoab3oBanue cBOiCcTB M rpagukoB (yHKUMIA NpPH pelIeHUU

ypaBHeHMii W HepaBeHCTB. Meton wuHTepBalioB. M300pakeHue Ha

Tema 4.2. | Coaep:kanune yueGHOro MaTepuaia 1,2,3
NuTerpaJ uero
IpHMeHeHHe IlepBooOpa3zHass u wuHTerpasa. IlpuMeHnenue ONPE/IENIEHHOTO
WHTErpana JJjisi HaXxO0XJACHUs TJI0IIA 1 KPUBOJIMHEUHOMN
tpanenuu. Popmyna Herorona—IJleibnuna. [pumepnr
NpUMEHEHHs] HHTEeTpasia B QU3UKE U TEOMETPHH.
IIpakTH4eckue 3aHATHS
HNaTerpan U 1nepBooOpasHas. Teopema Hprotona
Jleitonuna. [lpuMeHnenne uHTErpaia K BHIYUCICHHUIO PU3NIECKUX
BEJIMYMH U TUIOIIAACH.
IIpoMexyTOUHAsl aTTeCTALMA - KOHTPOJIbHAsi padoTa
2 cemecTp 196
Pa3pnen 5. YpaBHEHUs] 1 HEPABEHCTBA
Conepxxanue yueOHOro Mmarepuasia 1,2,3
Tema S.1.
YpaBHenus u YpaBHeHus 7| CHCTEMBI YPABHECHHUH. PanmonaneHnsle,
HepaBeHCTBA UppalrOHAIIBHBIE, NTOKA3aTEIIbHBIE U TPUTOHOMETPUYECKUE YPABHEHHUS




KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA PCEIICHUNM YpaBHEHUM U
HEPABEHCTB C IByMsI IEPEMEHHBIMU U HUX CUCTEM.

[Mpuxkaagnbie 3aa4u [Ipumenenne  MaTeMaTHUYECKUX
METOJIOB JIJIsl PEIICHUSI COJIEPKATEIbHBIX 3a7]a4 U3 Pa3lIMyHbIX o0JsacTei
HAayKd U TpakTuku. HHTepmnperamus pe3yibrata, y4eT peajbHBbIX
OTPaHUYECHUN.

menuana. [loadaTre 0 3a7auax MaTEMAaTHYECKOW CTaTUCTUKU. Perenue

IIpakTnueckue 3anaTus. Kopau ypaBHeHnii. PABHOCUIBHOCTB 8
ypaBHeHui. [ IpeoOpazoBanue ypaBHEeHHIA.
Pa3nen 6. KomOuHaTOpHKA, CTATUCTHKA M TEOPUS BEPOATHOCTEH
Tema 6.1. Conep:xxanue yueOHOro MmaTepuaJjia 1,2,3
JJ1eMEeHThI
KOMGHHATOPHK OcHOBHbIE _TOHATHA KOM6I/IHaTOpI/IKI/I.v 3agaun HaA TMOACYET 4YHUCIa 8
n pa3MeInieHui, MepecTaHoBOK, coueTaHui. Pemienne 3amau Ha mepebop
BapuaHToB. Popmyna OuHoMa Hprorona. CpoiicTBa OMHOMHMHAIBHBIX
kodddunmentoB. Tpeyroapuuk Ilackans.
IIpakTuyeckue 3aHATHSA 10
Uctopus pa3BuTUs KOMOWMHATOPUKH, TEOPUU BEPOSITHOCTEH U
CTaTHCTHKHU U UX POJIb B PA3IMYHBIX cdepax YeJI0BEUECKOMN
KU3ZHEAEATEIbHOCTH. [IpaBuina KOMOWHATOPUKH. Pewenne
KOMOMHATOPHBIX 3a7ad. Pa3MmemeHusi, coyeTaHuss ¥ TEPECTAHOBKHU.
bunom Herotona u tpeyronsuuk Ilackais. [lpuknansasie 3agaumn.
Tema 6.2. Conepxanue yueOHOro Mmarepuasia 1,2,3
JJIeMEeHTbI
Teopuu CobOniTHE, BEPOATHOCTS COOBITHSI,  CIIOKEHHE M YMHOMKEHHE 8
BepOSITHOCT i BEPOATHOCTCH. [lonsitue o He3zaBucuMocTH CcoObITHH. JlMCKpeTHas
ciyvyailHasi BeJIWYMHA, 3aKOH ee pacnpeneneHus. YuciaoBbie
XapaKTEPUCTUKU TUCKPETHOU CIIy4allHOM BEJIUYWHBL.
[TonsiTue 0 3aKoHE OONBIINX YUCET.
IpakTnueckue 3anaTus Kinaccuyeckoe ornpeaeineHue BEpOSATHOCTH, 8
CBOMCTBA BEPOSATHOCTEM, TEOpEMA O CYMME BEPOATHOCTEN. Briuncnenue
BeposiTHOCTEN. [ [pukITaHbIe 3a1aun.
Tema 6.3. Conepxxanue yueOHOro Mmarepuasia 1,2,3
JJ1eMEeHThI
MATEMATHYECKOI [IpencraBnenne maHHBIX  (TAOJNMIIBI, TUArPAMMBbl, TPAPUKH), 8
reHepajibHasi COBOKYIHOCTb, BRIOOPKA, CpeliHee apru(pMeTUUECKOE,
CTATHUCTUKH




MNPAKTHYCCKUX 3ada4 C IIPHUMCHCHUCM BCPOATHOCTHBIX METOAOB.

Pa3zmen 7

I'eomerpus

Tema 7.1.
IIpsimble K
MJI0CKOCTH B
NPOCTPAHCTBE

Coaep:xxanue yueOHOro marepuaJjia

1,2,3

B3zauMHOe  pacnosoxeHue — IByX  INPAMBIX B IIPOCTPAHCTBE.
[TapamnenbHOCTE IPAMON U IUIOCKOCTH. [lapauienbHOCT IIIOCKOCTEH.
[TeprieHAUKYIJISIPHOCTH IIPSAMOU 151 IJIOCKOCTH.
[leprieHAUKyYJISIp U HAKIOHHAs. YTOJI MEXAY INPAMON U IJIOCKOCTBIO.
JIByrpaHHbI yros. YTroj Mexay IUIOCKOCTAMU. lleprneHauKyIspHOCTh
IBYXIUIOCKOCTEH. I'eomeTpuyeckue npeodpazoBaHus
IIPOCTPAHCTBA: NAPAJUICIbHBIA IIEPEHOC, CUMMETPUS OTHOCHUTEIIBHO
wiockocTH. [lapamnensHoe npoekruposanue. Ilnomans opToroHaIbHOM
npoekiuu. M3o0paxeHne npocTpaHCTBEHHBIX QUTYP.

IIpakTHyeckue 3aHATHS

[Ipr3Haky B3aMMHOIO PacCIOIOKEHUS IIPSMBIX. YTOJI MEXKIY HMPSIMBIMU.
B3auMHoOe pacnionokeHue NpsMbIX M INIOCKOCTEW. lleprnieHnukymnsp u
HAKJIOHHAs K IUIOCKOCTH. YTOJI MEXIY NMPSIMOM U INIOCKOCTHIO. TeopeMsbl
O B3aMMHOM pAacCIIOJIOKEHUM NPSAMOU M IUIOCKOCTH. TeopemMa o Tpex
neprneHauKyiasapax. llpusHaku ©  CBOWCTBA  MapajuleNIbHBIX U
NEPIICHAUKYJISIPHBIX INIOCKOCTEN. PaccTosiHUE OT TOUKM A0 IUIOCKOCTH,
OT OpPSIMOM 10 IUIOCKOCTH, PACCTOSIHUE MEXKAY IUIOCKOCTAMH, MEXKIY
CKPEIIMBAIONUMUCS MPSAMBIMU, MEXKIY MPOU3BOIBHBIMU (PUTYpaMu B
npoctpaHcTBe. [lapaiienbHOE NPOEKTUPOBAHME U €r0  CBOKWCTBA.
TeopeMao miomany OpTOroHaaIbHOM MIPOEKIMHA MHOTOYTOJIBHUKA.
B3auMHOe pacmoyioKeHHenPOCTPAHCTBEHHBIX QUTYD.

10

Tema 7.2
MHOrorpaHHMKH

Conep:xanue yueOHOro MmaTepuaJsia

1,2,3

Bepmunsi, pebpa, rpann  MHororpanHuka. [lpm3ma. Ilpsmas u
HakJOHHas mnpu3Ma. [lpaBunbHas mnpusma. Ilapannenenunen. KyoO.
IIupamupa. IlpaBunpHas nupamuaa. Y cedyeHHas nupamuaa. lTerpasp.

Cummerpun B KyOe, B Mapajuiejienumne[e, B MOpU3Me U MNHUPAMUJE.
Ceuenust ky0a, mpusMbl U1 nupamuisl. [lpencraBieHue o MpaBUIBHBIX
MHOrOTpaHHUKaX  (TeTpa’dape, KyOe, OKTadjape, JAOJEKadape WU

HKOCAdIPe).




HpaKTuquKne 3aHATHUSA

Paznuunbie BHUJIbl MHOT'OI'PaHHHUKOB. Hx MHOT'OI'PaHHUKOB.

[nomaas MOBEPXHOCTH.

CamocrosiTesibHas padoTa 00y4arommuxcs

- [TonrotoBka noknana HaTemy «lIpaBuiabHBIE U MOMYNPaBUIbHBIE
MHOTOrpaHHUKW»; [loaroroBka goknana Ha Temy

«KoHunyeckne ceueHusl 1 UXIPUMEHEHHUE B TEXHUKE).

30

Tema 7.3. Teaan
MOBEPXHOCTH
BpaleHusl

Coaep:xxanue y4eOHOro MmarepuaJjia

1,2,3

Hunuaap u koHyc. YcedeHHbld KOHyc. OCHOBaHUE, BBICOTA, OOKOBas
IIOBEPXHOCTh, OOpasyromas, pa3BepTka. OceBble CEUEHUS U CEUCHMUS,
napasuienabHble ocHoBaHuto. llapu cdepa, ux ceuenus. KacarenbHas
IUIOCKOCTH K cdhepe.

IIpakTHyeckue 3aHATHS

Buasl cumMertpuii B mpoctpaHcTBe. CUMMETPHUSI TN BpaLICHUS
Y MHOTOI'DaHHHUKOB.

Tema 7.4.
N3mepenus B
reoMeTpuu

Conep:xanue y4eOHOro MmaTepuaJjia

1,2,3

O0beMm u ero m3mepeHue. MHrterpanbHas Gopmyia oobema. DopmyIisl
o0beMa Ky0a, IPSIMOYTOJILHOTO napaiie/enuIe/1a, TIPU3MBI,
mrHapa. Popmyasl  oObeMa THUpaMHABl M KOHyca. DopMysibl
IUTOIIA/IM IOBEPXHOCTEH MHJIMHIApA U KOHyca. DopMylbl o0beMa Iapa
u mwiomaan cheppl. I[logobme Ten. OTHOWIGHHMS — ILIONIAMCH
MTOBEPXHOCTEH M 00HEMOB MOJIOOHBIX TEJI.

I[IpakTuyeckue 3aHATHSA
Brrunciienue iomanei 1 00bEMOB.

Tema 7.5.
Koopaunatbin
BEKTOPbI

Conep:xanue yueOHOro MmaTepuaJjia

1,2,3

[IpsmMoyronbHast (AexkapToBa) cHUCTEMa KOOPJIAMHAT B IPOCTPAHCTBE.
DopmynapacCTOIHUS MEXY IByMsI TOUKaAMH.

VYpaBHeHust chepsl, IOCKOCTH U mpsMoi. BekTopsl. Moynb BekTopa.
PaBenctBO BekTOpoB. CiioKEHUE BEKTOPOB.

YMHOXKEHHE BEKTOpa Ha 4uciao. Pas3noxxkeHue  BEKTOpa 1O
HaNpaBJICHUSIM. YTOJI MEXy IByMs BekTopamu. [Ipoekuus BekTopa Ha
oce. Koopaunatel BekTopa. CKaJasipHOE MPOU3BEICHUE BEKTOPOB.
Hcnonb3oBanne KOOpIMHAT U BEKTOPOB MPHU PEHICHUN MAaTEMATHUUYECKUAX




W IIPpUKJIaJHbIX3a/1a4.

IIpakTHyeckue 3aHATUSA 8
Bexkropsl. JlelictBus ¢ BekTopaMu. JlekapToBa cucteMa KOOpIUHAT
B IIPOCTPAHCTBE. Y paBHEHUE OKPY>KHOCTH,C(EPHIL, MITOCKOCTH.
PaccrosiHue Mexay ToukaMu. J[eicTBUs ¢ BEKTOpaMU, 3alaHHBIMU
KoopauHatamu. CKaJsipHOE MTPOU3BEICHUE BEKTOPOB. BekTopHOE
ypaBHEHUE IIPAMOU UIUIOCKOCTHU. VICIIonp30BaHue BEKTOPOB IIPU
JI0KA3aTeJIbCTBE TEOPEM CTEPEOMETPUH.

Kouncyabranumn 2

IIpomMexkyTOUHAS aTTECTALUA -IK3aMEH 8

JIJ1st XapakTEepUCTUKU YPOBHS OCBOEHHUS y4eOHOro MaTepualia CIOJIb3YIOTCS CIIEeTyIOMe0003HAUCHHUS:

1. - o3HaKOMUTENbHBIN (Y3HABAaHUE U3YUEHHBIX O0BEKTOB, CBOMCTB);

2. - penpOIyKTUBHBIN (BBIMOJIHEHUE ACSITEIILHOCTH 110 00pa3Iy, UHCTPYKIIUU, METOJUYECKUMPEKOMEHIALIUSAM WK TIOJT PYKOBOJICTBOM
IperoiaBaTes);

3. - IPOAYKTUBHBIN (TJTAHUPOBAHUE U CAMOCTOSITEILHOE BBITIOJIHEHUE JICATEILHOCTH, PEIIEHNE MPOOJIEMHBIX, CUTYaIIMOHHBIX
3a7aHui ).




2.3 XapaKTepuCTHKA OCHOBHBIX BH/JI0B Y4eOHOI JesiTe IbHOCTH 00YYAIIMXCS

Conep:xanue XapakTepucTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH CTY/I€HTOB(HA YypPOBHe
o0yueHust yueOHBIX el CTBHIA)
O3HakoMJIEeHME C POJBI0 MaTeMaTHKU B HayKe, TEXHHUKE, HKOHOMHKE,
BBenenue WH(GOPMAITMOHHBIX TEXHOJOTUSAX M MPAKTUICCKON JesITebHOCTH. O3HAKOMIICHUE

C LIEJSIMU U 337jayaMu U3y4YeHHUs] MaTeMaTUKU npu ocBoeHuu npodeccuit CI1IO u
cneuuansHocrer CIIO.

1. AVITEBPA

Pa3BuTHE NOHATHAO
UHnCJIe

Boinonnenue apudmernyeckux IEHCTBUII HAJ 4YMCIaMM, cOYeTas YCTHbIE U
MMCbMEHHbIE TNpueMbl. HaxoxaeHue npuUONMKEHHBIX 3HAUYEHUN BEIUYMH H
MOTPEIIHOCTEN BBIYMCIECHUN (A0COMIOTHOW M OTHOCHUTENIbHON); CpaBHEHHE
YHUCIIOBBIX BhIpaxkeHui. Haxoxnenue

OIMOOK B MpeoOpa3oBaHUAX W BBHIYUCICHHUSAX (OTHOCUTCS KO BCEM IIyHKTaM
IPOrPAMMBI).

KopHu, crenennu,
sorapugmsl

O3HakoMJICHHE C TIOHSATHEM KOpPHS N-Ml CTENEeHHW, CBOWCTBAMHU DAJUKAIOB U
NMpaBWJaMHd CpaBHEHHS KopHed. dopmynupoBaHue omnpenejacHuss KOpHSA U
CBOMCTB KOpHEH. BpIuKClIeHHEe M CpaBHEHUE KOPHEH, BBINOJIHEHUE MPUKUIAKU
3HaueHHs KopHsA. [IpeoOpazoBaHme 4YHCIOBBIX W OYKBEHHBIX BBIPAKCHHMH,
colepKaIiX paaukaibl. BeimosHeHune pacueroB mo ¢dopMysam, COAEpKaliuM
pagvKaabl, OCYIIECTBIISII HEOOXOIWMBIE TOJCTAHOBKH W TpeoOpa3oBaHMs.
OnpeneneHue  paBHOCUIBHOCTH  BBIPAKEHUW €  pagukaiamu. Permienue
UpPAllMOHAJIBHBIX  ypaBHEHUH. (O3HAKOMJIEHHE C TIOHSATHEM CTEIEHU C
JIEUCTBUTENbHBIM TOKa3zaTeraeM. HaxokaeHue 3HauyeHHil CTENEeHH, HCIOIb3YS
MPU HEOOXOAMMOCTH WHCTPYMEHTAJIbHBIE CPEICTBA. 3alHMCHIBAaHWE KOPHS N-i
CTENEHW B BHJE CTEEHHW C JpOOHBIM TIOKazareJeM | HaoOOpoT.
dopmMyIMpoBaHUE CBOMCTB CTENEHEH. BrIuncieHne creneHel ¢ paiuoHaaIbHbIM
MOKa3aTeJIeM, BBIMOJHEHUE MPUKUJIKK 3HAYEHUS CTETICHU, CPABHEHUE CTEIEHEMH.
[IpeoOpazoBaHre YHCIOBBIX W OYKBEHHBIX BBIPOKCHUM, COICPIKAIIUX CTCIICHH,
MIpUMEHSIA CBOMCTBa. PellleHHe MoKa3aTelbHbIX ypaBHEHUN. O3HAKOMIICHHE C
MPUMEHEHUEM KOPHEM W CTENEeHEHd NpU BBIUYMCICHUM CPEOHUX, JCJICHUU
OTpe3Ka B «30JIOTOM CEYCHUW». PernieHune NpuKIaIHbIX 3a7a4 Ha CIIOXKHbIC
MPOIIEHTHI.

I[IpeoOpa3oBanue
ajaredOpanvecknx
BbIPasKeHN I

Brinonnenue npeobpa3zoBaHuil BeIpaXkeHUH, TpUuMeHEHHe POPMYJI, CBA3aHHbIX
CO cBOicTBamMM cTemneHel u norapupmon. OnpeaeneHneodIacTu A0MyCTUMBIX
3HaUEHUH JOrapu(MUYECKOr0 BhIPAXKECHHUS.

Pemenue norapudmuueckux ypaBHEHHH, YIJIOB TOBOPOTA U OCTPBIX YIJIOB
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA HOOBICHEHUE UX B3AUMOCBSI3H.

2. OCHOBBI TPUTOHOMETPUU

OcHOBHBIE
TPUTOHOMETPHYECKHe
TOKIECTBA

HpI/IMeHeHI/Ie OCHOBHBIX TPUTOHOMETPUYCCKHX TOXICCTB JJIA
BBIYHCIICHHS 3HAYEHUM TPUTOHOMCTPHUYICCKUX q)YHKLII/Iﬁ 10 OJHOM U3

HUX.

IIpeoOpa3oBanus
NMPOCTEHIINX
TPHTOHOMETPHYECK X
BbIPAKEHUH

N3ydenue oCHOBHBIX ()OPMYJ TPUTOHOMETPUM: (POPMYJIBI CIOKEHHMS, YIBOCHUS,
npeoOpa3oBaHUsl CyMMBbl TPUTOHOMETPHUYECKMX (YHKIMHA B NPOU3BEJICHHE U
IPOU3BENECHUS B CyYMMY U TIPUMEHEHHE IIpU BBIUYUCICHUU 3HAYCHUS
TPUTOHOMETPUUYECKOTO BBIPAXEHHWs] M ynpolueHus ero. O3HaKOMIIEHHE CO
CBOMCTBaMM CHUMMETPHHM TOYEK

Ha EJMHUYHOM OKPYXHOCTM M TpPUMEHEHHEe HX s BbIBOAAa (opmyn
MIPUBEACHHUS.




Pemenne mo QopMmynramMm H  TPUTOHOMETPHUYECKOMY

Kpyry

APKTAHI€HC YUCJIa

IIpocreiimue MPOCTEUIINX TPUTOHOMETPHUUECKUX ypaBHeHUHU. [IpuMeHeHune oOmMX METOI0B
TPUTOHOMETPUYECKUE |perieHUs] ypaBHEHUN (IIPUBEACHUE K JIMHEHHOMY, KBaJIpaTHOMY, METOJ
YPaBHCHHA H pa3joKeHUsT Ha  MHOXUTENIM, 3aMEHbl IIEPEMEHHOW) TpU  PELICHUU
HEpaBEHCTBA TPUTOHOMETPUYECKUX YPABHECHUM.
YMeHHne oTMedyaTb Ha Kpyre pEIICHHs MPOCTEHUIINX TPUTOHOMETPUYECKUX
HEPaBEHCTB.
A O3HakoMJIeHHE C  TOHATHEM 0o0paTHbIX TPUTOHOMETPHUUYECKUX
PRCMIYC, (GYHKIHA. W3y4yenue onpeneneHnil apkCuHyca,  apKKOCHHYCA,
APKKOCHHYC,

apKTaHTeHca 4yucia, GOopMyIHpPOBaHUE UX, N300pKEHNE HA SAMHUIHOM
OKpPY’KHOCTH, IPUMEHEHHE MTPU PEIICHUN YpaBHEHUH.

. ®YHKIIUHA, UX CBOVCTBA Y TPA®UKH

®yukuuu. [Tonsitueo
HeNpepbIBHOCTH
byHkuun

O3HakomMJIeHHE C TIOHATHEM TEPEMEHHOW, MpUMEpPaMH 3aBUCUMOCTEH MEXITY
nepeMeHHbIMUA.  O3HaKOMJIGHHE C  TIOHsATHEM Tpaduka, ompeaeneHue
MPUHAUISKHOCTH TOYKM Tpaduky dyakuuu. Omnpenenenne mo Qopmyse
MPOCTEHIIe 3aBUCUMOCTH, BHa ee rpaduka. Beipakenue mo gopmyie oaHOU
nepeMeHHon uepe3 apyrue. O3HakOMIIEHHE C onpeieieHueM QyHKIIUH,

dbopmynupoBanue ero. Haxoxxaenue o6iactu onpeneneHus U 00JacTH 3HAYCHU I
byHKIUY.

CBoiicTBa

dyHkuun.
I'padpuyeckasn
HHTeprpeTanus.

IIpumepsbl
(QYHKIMOHAJIBbHBIX
3aBMCUMOCTeH B
peajibHBIX Mpoleccax u

O3nakomiieHHE ¢ TpuMepaMu (YHKIIMOHATBHBIX 3aBUCHMOCTEH B peaTbHBIX
mpoueccax M3 CMEXKHbIX JUcHUIUIMH. (O3HaKoMJIEHHWE C JI0Ka3aTelbHBIMU
pacCy’XJICHUsIMH HEKOTOPBIX CBOWCTB JIMHEWHOW W KBaApaTHYHOW (DYHKIIHM,
MIPOBEICHUE UCCIIEAOBAHUS IMHEWHON, KYCOUYHO-TUHEHHOH, IPOOHO-THHEHHON 1
KBaJpaTuuHON (QYyHKIMHA, TOCcTpoeHue ux rpadukoB. [locTpoeHne u uTeHue
rpadukoB ¢ynkuuid. Mccnenoanue ¢ynknuu. CocraBieHHe BHAOB (PYHKIUN
[0 JaHHOMY YCJOBHIO, pELIEHHE 3aJjad Ha OKCTpeMyM. BrlnonHeHue
npeoOpa3oBanuii rpaduka GyHKIIHH.

iiorapupmMuyeckue u
TPUTOHOMETPHYECK He
pyHkum.

O0paTtHbIe
TPUTOHOMETPHYECK He
byHkuun

SIBJICHUSIX
OoparHbie N3yuenue nouaTus oOpaTHOM (yHKIIMH, ONIPEIeIICHUE BUIa U TIOCTPOCHUE
byHkuuu rpaduka oOpaTHON (GYHKIIMH, HAXOXKJICHHUE €€ 00J1acTH OnpeneaeHus: U 00JacTh
3HaueHull. [I[pumeHeHre cBONCTB (YHKINI NP KCCIEI0BAHUU YPaBHEHU U
peleHnu 3a7a4 Ha SKcTpeMyM. O3HaKOMIIEHHUE C MOHITHEM CIOXKHOU (pyHKIMU
Borunicnenue 3naueHuil (yHKIuN M0 3HaYeHHIO aprymenrta. OrmpepencHue
MOJIO’KEHHUS TOUKH Ha Tpaduke 1Mo ee KoopauHaTaMm U HaoOopoT. Mcmnonb3oBaHue
CBOMCTB (YHKIMI [ CpaBHEHUs 3HAYEHUN cTerneHed u Jorapudmos.
CreneHHble, [Toctpoenue rpadukoB CTENEHHBIX M Jorapudmuueckux QyHkuuid. Pemienue
nokasarteJibHbIe, MOKA3aTEeNbHBIX U JIOTapu(MUYECKIX ypaBHEHUN M HEPABEHCTB IO U3BECTHBHIM

anroputMaM. (O3HAKOMJIEHHME C TIOHATHEM HENPEPBIBHOM IEPUOAUYECKOU
¢byHKIMH, (QOpMyJIMpOBaHHE CBOWCTB CHHYCAa W KOCHHYCAa, IMOCTPOCHHME HX
rpa¢pukoB. O3HaKOMJIEHHME C TIOHSATHEM TapMOHMYECKMX KojeOaHMi u
IpUMepaMu FapMOHMYECKUX KoJjeOaHWH /AJs OnMMCaHMs MpPOLECCOB B (QU3MKE U
Ipyrux  obnactsax  3HaHMA. O3HaKOMJIEHHME C  TOHATHEM  Pa3pbIBHOU
nepuoauuecko GyHkIMH, GopMyIUpOBaHME CBOWCTB TAHI'€HCA M KOTaHIEHCa,
noctpoeHne ux rpadukon. IlpumeHeHune CBOWCTB (YHKUMN A7 CpaBHEHHUS
3HaYeHUH TPUTOHOMETPUYECKUX (YHKUMH, pELIeHUs TPUTOHOMETPHUECKUX
ypaBHeHuil. [Toctpoenue rpadukoB oOpaTHBIX

TPUTOHOMETPUYECKHX (YHKIMA M ONpejaeneHue No rpadukaM HUX CBOMCTB.

Brimonnenue npeobpazoBaHust rpaduKoB.




4. HAYAJIA MATEMATHYECKOI'O AHAJIU3A

ITociieroBare ILHOCTH

O3HaKkOMJICHHE C TOHSATHEM YHUCIOBOW IIOCIEIOBATEIBHOCTH, CIIOCO0aMH ee
3a/1aHMsl, BBIUYMCICHUSMU €€ WieHOB. (O3HAKOMIJICHHE C TOHSTHEM Ipejena
nocuenoBaTelbHOCTH. O3HAKOMIIEHHE C BBIYMCIEHHEM CYMMBI OECKOHEYHOT'O
YHUCIIOBOTO psiia HAa TPUMEPE BBIUMCICHHS CYMMBI OSCKOHEYHO YyOBIBAIOIICH
reoMeTpuueckor mporpeccuu. Pemienune 3amad Ha mnpuUMeHEHHE (OPMYJIBI
CyMMBbI OECKOHEUHO YOBIBaIOIEH T€OMETPUIECKON TPOrPECCUH.

IIpousBoaHas u ee
NpUMEHeHHe

O3HakomJIeHHE C TIOHATHEM MpOW3BOAHOW. M3ydenuwe u dopmynaupoBaHue ee
MEXaHUYECKOT0 U T€OMETPUUYECKOTO CMBbICIIA, U3yUYEHHE aIrOPUTMA BBIUMCICHUS
IPOU3BOJHOM Ha HpPHUMEpPE BBIUMCIEHHUS MTHOBEHHOM CKOPOCTH M YIJIOBOTO
k03 unmenta kacarenpHoOi. CocTaBleHHE ypaBHEHHs KacaTelbHOW B 0OIIeM
BUJIe. YcCBoeHHE TMpaBwil AUPPEepeHUUupOBaHUs, TaOJUIBl MPOU3BOIAHBIX
JJIEMEHTapHbIX (YHKUUN, NpUMEHEHHe s JuddepeHunpoBanus (yHKIUH,
COCTABJICHUSl YpaBHEHMS KacaTeiabHOM. 3ydueHne TeopeM O CBA3HM CBOMCTB
GyHKIMM W TpPOU3BOAHOM, QopmynupoBka ux. I[IpoBeneHne ¢ MOMOIIBIO
MIPOU3BOJIHON HccienoBaHusl (QYHKIMM, 33JaHHON (opMmyJoi. YcTaHOBIeHHE
CBSA3M CBOWCTB (YHKUMM M TPOU3BOAHON mo ux rpapukam. [IpumeHnenue
MPOU3BOJHOM  JUIsl  pelleHus 3aJad Ha  HAaxOXJIEHHEe  HauOOJIbIIEro,
HaMMEHBIIET0 3HAYEeHUs U Ha HaXO0XKJIEHUE SKCTPEMYMa.




IlepBooOpa3nas n
HHTerpaJj

O3HakoMJICHHE C TIOHSATHEM HHTerpaja W InepBooOpasHoil. M3yuenue mpaBuia
BBIUMCIIEHUST TepBooOpa3Hoil m Teopembl Hpiorona — Jleitbnuna. Pemenue
3aJad  Ha CBSI3b IMEPBOOOpAa3sHOM W €€ TNPOU3BOJHOM,  BBIUMCIICHHUE
MepPBOOOPA3HON UTsl TaHHOH (YHKITUU.

Pemenne 3amau Ha [pUMEHEHHME MHTErpajga Uil BBIUMCIICHUS

(U3NYIECKUX BETTMYMH U TUIOIIAJICH.

5. YPABHEHUSA U HEPABEHCTBA

YpaBHeHus1 HcHCTEMBbI
YPaBHEHHI1.
HepaBencrBa u
CHCTeMbl HEPABEHCTB €
ABYyMsiTiepeMeHHbIMU

O3HakOMJIEHHE C MPOCTEHIIMMH CBEICHUSMU O KOpHSIX airedpandyeckux
YPABHEHUH, TMOHATUAMHU MWCCIEJOBAaHUSA YPAaBHCHHM W CHUCTEM YpPaBHEHHM.
N3yueHne Teopun paBHOCUIIBHOCTH YpaBHEHUN M ee npumeHeHus. 1loBropenune
3alMCH  pPELIeHUs] CTAaHJApTHBIX YpaBHEHMM, MPUEMOB IpeoOpazoBaHUs
YpPaBHEHUW Ui  CBEACHMS K  CTaHJApTHOMY ypaBHeHHIO. Pemenune
palMOHANBHBIX, HPPALMOHAIBHBIX, II0KA3aTEIbHBIX W TPUTOHOMETPHUYECKUX
ypaBHeHUH U cucteM. Mcmonb3oBaHue CBOMCTB M TpadukoB (PpyHKUMN JUIs]
pemieHuss ypaBHeHMH. I[loBTOpeHHME OCHOBHBIX IPHEMOB pPEIICHUS CHUCTEM.
Pemenue ypaBHeHMI ¢ TpUMEHEHHEM BCEX TMpPUEMOB (pa3joXKEeHUS Ha)
MHOXXMTEJIM, BBEIEHUS HOBBIX HEU3BECTHBIX, IOJCTAaHOBKH, TIpaduyecKoro
Merona). Pemienne cucteM ypaBHEHHMH ¢ MPUMEHEHHEM Pa3IUYHBIX CIIOCOOOB.
O3HakoMJIeHHE ¢ OOIIMMM BOIPOCAaMH pEIICHHs HEPaBEHCTB U HCIIOJIb30BaHHE
CBOICTB U rpadukoB GyHKIUHN MPU pEIIEHNH HepaBeHCTB. PelieHre HepaBeHCTB
U CUCTEM HEpPABEHCTB C NPUMEHEHUEM pazUYHbIX crnocobos. [Ipumenenue
MaTeMaTHYE€CKUX METOJOB JJI PEIICHUS COJEP>KAaTENbHbBIX 3a4a4 U3 Pa3IMYHbIX
oOnactell Hayku M MpakTUKU. MHTepmpeTrupoBaHue pe3ylbTaToB C

Y4ETOM pealIbHbIX OIPaHUYECHUH.

6. 9JIEMEHTBI

KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEN 1
CTATUCTHKHA

OcHOBHBIC IOHATHS
KOMOUHATOPUKH

Nzydenne mpaBwia KOMOWHATOPUKA W  TPUMEHEHHWE TIPU  PEIICHUHU
KOMOWHATOPHBIX 3a/1a4. PemeHne KoMOMHATOPHBIX 3a7ad METOJIOM Iepedopa u
Mo TmpaBwiIy yMHOXeHHS. (O3HAaKOMIIEHHE C TOHITHSAMH KOMOHHATOPHKU:
pa3MEIIeHUsIMH, COYCTAHHSIMH, I[EPECTAaHOBKaMU ©  (GOpMyJaMH JUIsL  UX
BbiuuciieHUs. OOBsICHEHHE W TNpUMEHeHWue (GOopMyJd Ui BBIYMCIICHUS
pa3MeIleHuil, IepeCTaHOBOK U COUYETAHUN NPU pelIeHUH 3a1a4. O3HaAKOMIICHHE
¢ OumHomMoM HprooToHa M TpeyrompHuKoM Ilackains. PemieHue mpakTHYecKUX
3aJa4 C MCIOJIb30BaHUEM TIOHSATHI U MPaBUJI KOMOMHATOPUKH.

DJIeMeHTbI TeOPHH
BEPOATHOCTEM

I/ISY‘IGHI/IG KIIACCHUYCCKOI'o OIIpCACICHUs BCPOATHOCTH, CBOICTB BCPOATHOCTU,
TCOPEMBbI O CYMMC BepOHTHOCTeﬁ. PaCCMOTpeHI/Ie MNpUMEPOB  BBIYHCIICHHA
BepO}ITHOCTeﬁ. Pemenue 3amgau Ha BRIYMCICHUE BCPOHTHOCTeﬁ COOBITHIA.

IIpeacraBienune
JAHHBIX (TA0JIUIIbI,

O3HaKoOMIJICHHE C IIPCACTABJICHUCM YHCJIIOBBIX JaHHBIX u Hux
XapaKTCPHUCTUKAMMU. Pemenue MMPAaKTHUYCCKUX 3aJa4 Ha 06pa60TKy

YHUCJIOBBIX NAHHBIX, BBIYUCIICHUC UX XAPAKTCPHUCTHK.




AUATPAMMBI,
rpaguxku)

7. TEOMETPUA

IIpsimbie n
IVIOCKOCTH B
NPOCTPAHCTBE

@opMynupoBKa U IPUBEIACHUE  JOKA3aTeIbCTB  IPU3HAKOB  B3aUMHOI'O
pacIoyIoKeHUs IPSMBIX U IUIOCKOCTEH. Pacrio3HaBaHue Ha dyepTeKkax U MOZACIAX
pPa3JIMYHBIX CIIy4acB B3aMMHOIO pPAaCHOJIOKEHUS IPAMBIX M IUIOCKOCTEH,
apryMEHTHPOBAaHUE CBOUX CyXJIeHuUH. @DOpMyIMpOBAHME  OINpPEACIICHUN,
IIPU3HAKOB W CBOMCTB IApaJUICIbHBIX M IEPHEHIUKYJSIPHBIX IIJIOCKOCTEH,
JBYI'PAaHHBIX W JIMHEWHBIX YIJOB. DBBINOJHEHHE IIOCTPOEHUS YIJIOB MEXIY
IPSMBIMH, NPSAMON M IJIOCKOCTBIO, MEXKJIY IUIOCKOCTAMM IIO ONMCAaHHUIO H
pacno3HaBaHue MX Ha Mozensax. [IpuMeHeHHe IpU3HAKOB M CBOMCTB
PacrojoKeHusl NpsIMBIX U IMJIOCKOCTEH Mpu pelieHuu 3agad. M3o0paxenue Ha
PUCYHKAaxX M KOHCTPYMPOBAHME HA MOJEISIX NMEPHEHAMKYJAPOB U HAKJIOHHBIX K
IIJIOCKOCTH, MPSAMBIX, IAapAJUICIbHBIX IUIOCKOCTEH, YIJIOB MEXKIy IpsSMOH H
IJIOCKOCTBI0O M OOOCHOBaHME TMOCTpoeHMs. PelieHue 3agay Ha BbIYMCIECHUE
reOMETPUUECKUX BeaunH. ONUChIBAHNUE PACCTOSHUS OT TOUYKH /0 MIOCKOCTH, OT
NpsIMOM 10 IUIOCKOCTH, MEXKJY IUIOCKOCTSIMHU, MEXAY CKPELIMBAIOIIAMUCS
NPSIMBIMHU, ~ MEXIY  MPOU3BOJIbHBIMU durypaMmu B NPOCTPAHCTBE.
@®opMyIUpOBaHUE U JIOKa3bIBAaHHE OCHOBHBIX TEOPEM O PACCTOSHUAX (TEopeMm
CYILECTBOBaHMS, cBoWicTBa). M300paxkeHne Ha yepTekax U MOJAEISAX PACCTOSHUS
1 000CHOBaHME CBOMX CYyKIeHHH. OrpeneieHre W BbIUMCICHUE PACCTOSHUN B
npoctpancTBe. [lpuMenenue GopMmyn M TeopeM IUIAHUMETPUH IJIs pelIeHus
3a1a4. O3HAaKOMJIEHHE C IOHATHMEM MapajuIeNIbHOIO MPOEKTHUPOBAHMS U €ro
cBoiicTBaMu. DopMyIUpOBaHHUE TEOPEMBI O IUIOMIAAN OPTOrOHATBHOM MPOCKIIUHI
MHOroyrosibHuka. IIpumeHeHune Teopun a1 OOOCHOBAHUS IOCTPOEHUM H
BBIUUCIICHUH.  APryMEHTHPOBAHME  CBOMX  CYXIEHUHW O  B3aUMHOM
PacIoyIoKEHUH IPOCTPAHCTBEHHBIX (PUTyp.

MHoOrorpaHHuk

Onucanue U XapaKTePUCTUKA PA3TUYHBIX BUJI0B MHOTOTPAHHUKOB,
MIEPEUUCIICHUE UX PJIEMEHTOB U CBOMCTB. M300pakeHe MHOIOIPaHHUKOB U
BBITIOJTHEHHE MTOCTPOCHUS HA U300paKEHUSIX U MOJIENIIX MHOTOTPAaHHHUKOB.
Boruncnenue JIMHEHHBIX JIEMEHTOB U YTJIOB B IPOCTPAHCTBEHHBIX
KOHGUTYypalusixX, apryMEeHTHUPOBAHUE CBOUX CYKJIEHUI. XapaKkTepucTuKa U
U300pakeHHe CeYCHHUsI, pa3BEPTKH MHOTOTPAaHHUKOB, BHIYHCIICHUE IIOMIAAeH
noBepxHocren.IlocTpoeHre npocTermmx cedeHuit Kyoa, Mpru3Mbl, TUPAMUIBI.
[Ipumenenue pakToB U cBeACHUI U3 IIIaHUMETPUH. O3HAKOMIICHUE CBUIAMHU
CUMMETpHUIi B IPOCTPAHCTBE, (POPMYIUPOBAHUE OMPENEICHUI U  CBOMCTB.
XapakTepucTUKa CHUMMETPHM  Tell BpallleHHUs U MHOTOTPaHHHUKOB.
[IpumeHeHre CBOWCTB CUMMETPUUIIPH pellIeHud 3afad. Mcnonp3oBaHue
NpUOOPETEHHBIX 3HAHUI MJIS KCCIEAOBAHUS M MOJEIHPOBAHUS HECIOKHBIX
3amau. M300paKeHNEeOCHOBHBIX MHOTOTPAHHUKOB M BBITIOJIHEHUE PUCYHKOB I10
YCIIOBUSIM 3a]1au.




Tesa n
NMOBEPXHOCTH
BpAallleHUus

O3HakoMJICHHE C BUJAMH TeJ BpalleHUs, (OPMYJIUPOBAHUE UX OINpPEICIICHUH U
cBOICTB. POPMYJIMPOBAHNE TEOPEM O CEYEHMH IlIapa MJIOCKOCTBIO U IJIOCKOCTH,
KacatenbHOW K cepe. XapaKTepucTHKa M U300pakeHHE TENl BpAILICHHS, UX
pa3BepTKU, cedyeHMs. PeleHue 3agauy Ha NOCTPOECHUE CEUYEHUMN, BBIYHUCICHHE
JUIMH,  pacCTOsHMM, yrioB, miowm@aned. [lpoBenenue  goka3aTesbHBIX
paccyJIeHuil npu peuieHuu 3anad. [IpruMeHeHue CBOWCTB CHUMMETPUH TIPHU
pelleHnn3a ay Ha Tesla BpalleHus, KoMOuHauuto Ten. M3o0paxenue

OCHOBHBIX KPYTJIBIX TCJI U BBIIIOJIHCHUEC PHUCYHKA 110 YCJIIOBHIO 3aa4u.

HN3mepenus B
reoMeTpuu

O3HakOMJIEHHE C MOHATUSAMU IUIOIIAIUM UM 00bEMa, aKCHOMaMU U CBOMCTBaMH.
Pemenune 3amady Ha BBIYMCIIEHUE IUIOUIAJIEN IUIOCKUX (UIYyp € NPUMEHEHHEM
COOTBETCTBYIOIIUX (OpMYyT U (aKTOB W3 IUTAHUMETpHH. M3yueHwe TeopeM o
BBIYHMCIIEHUN 00BbEMOB MPOCTPAHCTBEHHBIX TEJI, PELICHUE 33/a4 Ha MPUMEHEHHE
(dhopMyn Beiuncienust o0bemoB. M3ydenue popmyn A BBIYMCIEHUS ILTOMIAJEH
MTOBEPXHOCTE MHOTOTPAaHHMKOB U Tes BpaimieHus. O3HaKOMIIEHHE C METOJIOM
BBIYMCIIEHUS IUIOMIATM MOBEpXHOCTU cdepbl. PemieHne 3amady Ha BbIYHCICHHE
IIJIOIAJIEN TOBEPXHOCTH IIPOCTPAHCTBEHHBIX TEII.

Koopannartel n
BEKTOPBI

O3HakoMJIEeHHME C TIOHSATHEM BeKTopa. M3ydeHue JekapTOBOMl cHUCTEMBI
KOOPJIMHAT B MPOCTPAHCTBE, NOCTPOEHUE IO 3aJaHHBIM KOOpAMHATAM TOYEK H
IJIOCKOCTEM, HAaXO0XACHHE KOOpAMHAT TouyeK. HaxokneHune ypaBHEHHH
OKpPY’KHOCTH, CQepbl, MIOCKOCTU. BbluucieHne paccTOSIHUM MEXIy TOUYKAMH.
N3yueHne CBOWCTB BEKTOPHBIX BEIWYMH, IPABUJ PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM MPOCTPAHCTBE, IPaBUJ HAXOXIEHUS KOOPAMHAT BEKTOpa B
MIPOCTPAHCTBE, NPABWI JCUCTBUM C BEKTOPAMH, 3aJ@HHBIMH KOOPAMHATAMM.
[IpumeHenne Teopur NMpu pENICHUH 3aa4 Ha JEHUCTBUSA ¢ BeKTOpamu. M3yuenue
CKaJSIPHOTO TPOM3BEICHUS BEKTOPOB, BEKTOPHOI'O YPAaBHEHUS MPSAMON H
miockocT. [IpuMeHeHne Teopun Mpyu peNIeHUH 3a4a4 Ha JEHCTBUS ¢ BEKTOPAMH,
KOOPJAMHATHBINA METOJ, IPUMEHEHUE BEKTOPOB ISl BBIYUCIICHUS BEJIUYMH YTIJIOB
1 paccTosHUN. O3HAKOMIIEHHE C JOKAa3aTEIIbCTBAMH TEOPEM CTEPEOMETPHH O
B3aMMHOM PACIOJIO0KEHUU NPAMBIX U IUIOCKOCTEH C HCIIOJIB30BAHUEM BEKTOPOB.




3. YCJI0OBUA PEAJIM3AILINN PABOYEMN INPOI'PAMMUBI
OBIIIEOBPA3OBATEJbHOM JUCIIUILJIAHBI

3.1. MarepuajibHO-TeXHHYECKOE o0ecneyeHue

[Ipu peanuzanum oOpa3zoBaTeiabHOM mnporpammbl no cnenuanbHoctu 09.02.07
NudopmanimoHHble CHUCTEMBI W TPOTPAMMHUPOBAHUE HCIIONB3YIOTCS — CICAYIOUINE
KOMIIOHEHTHI MaTePHAbHO- TEXHUUECKOHN 0a3bl I U3YUCHHS TUCIUTUTHHEI.

VYyeOnast ayautopuss 5 Ha 30 MOCagOYHBIX MECT JJIsi MPOBEACHHUS YYEOHBIX

3aHSATUN BCEX BUJOB (B T.4. MPAKTUUECKON MOATOTOBKH OOYYArOIIUXCS), TPYIIOBBIX U
WHIMBUTYaJbHBIX KOHCYJIbTAIIUN, TEKYIIEr0 KOHTPOJS U IPOMEXKYTOUHOM aTTeCTaIllUuU
no azapecy yia. IlpsaumnukoBa n.14 crp. 6 yueOHbiii kopnyc 21. IlepcoHanbHbIN
KOMIIBIOTEp C BBIXOJAOM B MHTEpPHET, JKpaH IJsi NPOEKTopa, JI0CKa MapKepHas,
OPOEKTOp, 2 KOJOHKH, Y4eOHbIE CTOJIbI, YYEHMYECKHE CTyJbs, KJIaBUATYypa,
KOMITbIOTE€PHASI MBIIlIb, HATJISTHBIC TTOCOOUS, TJIAKATHI

[lomemenne njsi caMOCTOATENbHON pPabOThl OOywarolmuxcs, ayautopus 6, c
BBIXOJIOM B ceTb «VIHTepHET» M JOCTYNOM B DJEKTPOHHYI HWH(OPMAIIMOHHO-
oOpa3zoBaTebHYIO0 Cpelly yHUBepcutera 1o aapecy yi. [lpsaumnukoBa a.14 ctp. 6
yueOHbIl Kopryc 21, crnenuanu3upoBaHHas MeOelb: CTOJBl yYeHHUYecKHe — 6 IiT.,
ctynpsi — 12. Texuuueckue cpenctBa oOyueHuss u Marepuanbl: [lepcoHanbHbie
KOMIIBIOTEPHI C BBIXOJIOM B UHTEPHET — 6 HIT.

[lomemenne s camMoCTOSATENbHOM paboThl oOydawomuxca — lLleHTpanpHas
HayuyHas OubOnuoreka umenn H.UM. JKenesnoma mo anpecy JluctBenHuuHas asnies, 2,
KopI. 1, — yuTaNIbHBIE-KOMITbIOTEPHBIE 3aibl (Ha 50 MOCaTO4YHBIX MECT) C BBIXOJOM B
UHTEPHET.

Ilepeuenvs He 00XxX00uUMbBIX KOMNAEKMOE JIUUEHIUOHHO20 HNPOZPAMMHOZO
obecneuenus.

Microsoft Office (Microsoft Office Excel, Microsoft Office Word, Microsoft
Office PowerPoint, Microsoft Access 2007),0Omnepaimonnas cuctema Microsoft
Windows 10, ZIP, Google Chrome, Adobe Reader, Skype, Microsoft Office 365,
AntuBupyc Kacnepckui.

3.2. YueOHasi iuTepaTtypa u pecypcbl HH(POPMALMOHHO-00pa3oBaTeIbHOM
cpeAbl YHMBEPCUTETA, BKIKOYAs NepedeHb Y4eOHO-MeTOANYEeCKOro odecneyeHust
JJIS1 CAMOCTOAITEJIbHOM Pa0oThl 00y4AKIIMXCH M0 JUCHUIIUHE

OcHoBHas1 1uTEpaTypa:

1. Maremaruka. [IpakTukym: yueOHOe mocobue aisi cpeiaHero mpoheccuoHaaIbHOTO
obpazoanus / O. B. TarapuukoB [u  ap.]; mox  oOmeld  pegakmueit

O. B. TarapuukoBa. — Mocksa: WznmarensctBo FOpaiit, 2021. — 285 ¢. —

(ITpodeccuonanproe obOpazoBanme). — ISBN 978-5-534-03146-1. — Tekcr:

anektponHbIi // OOpa3oBarenbHas wiargopma FOpaiit [caiit].



2. Marematuka: Yy4uyeOHUK [Jii CpelHero mnpodecCHOHAIBHOIO 00pa3oBaHus /

O. B. TarapuuxoB [u gap.]; mox ob6mei penakmueir O. B. TarapuukoBa. —
MockBa: M3gatensctBo IOpaiit, 2021. — 450 c. — (IIpodeccuonanbHoe
obpazoBanme). — ISBN 978-5-9916-6372-4. — Tekct: saekTpoHHbIA [/
O6pa3zoBarenbHas miatdopma KOpaitt [caiiT].

JonmosiHUTEIBLHAS JIUTEPATYpa:

. umaueB, B. C. Marematuka: Yyd4eOHUK U TPAKTUKYM JIS CPEIHETO
npodeccuonampHoro  oobpazoanus / B. C. lllumaueB;  mojx  penakiuei
A. H. TuxonoBa. — 8-¢ u3n., nepepad. u non. — Mocksa: U3narenbctBo FOpaiir,
2021. — 447 c. — (Ilpodeccuonanbuoe odbpazoBanue). — ISBN 978-5-534-
13405-6. — TekcT: anexkrponnbiii // OOpa3oBarenbHas miardGopma KOpaiT [caiT].

Y4eOHO-MeTOANYECKHE MATEPHUAJIbI:
1.Meroauueckre  ykazaHMs K  [PAKTHUYECKUM/Ia0OpaTopHbIM  paboTam

(Onextponnbii pecypc)/ Koposun I0.U., T'opoxos JI.B., — MockBa: PTAY-MCXA,
2021 — ObC —«PTAY-MCXA»

Hnmepnem — pecypcut
OnextponHo-oubnmoTeunas cucrema PITAY-MCXA um. K.A. Tumupsizera

(manee OBC) caiiT www.library.timacad.ru

Hayunast anexrponnas ouonuoreka «KubepJlennnkay - https://cyberleninka.ru/

CereBast 3JIeKTpOHHAs OMOJIMOTEKa arpapHbIX By30B - https://e.lanbook.com/books



http://www.library.timacad.ru/
https://cyberleninka.ru/
https://e.lanbook.com/books

4. KOHTPOJIb 1 OHEHKA PE3YJIBbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHON JUCIUAILIMHBI

Kontposns u

OLICHKAa

pe3yJIbTaTOB

OCBOCHUA

y4eOHOro  mpeamera

OCYULIECTBIISIETCS] MIPENOABATENIEM B MPOLIECCE MPOBEACHUS MPAKTUUECKUX 3aHITHM, a

TaK¥XKEC BBITIOJTHCHU L

00yYaroIUMHCS

uccleI0BaHui, B (hopMe KOHTPOIBHOM paboThI, SK3aMeHa

NHAWBUAYAJIbHBIX

3aJlaHAN, IPOEKTOB,

Pe3ynbTaThl 00y4deHUs

Kpurepun onenkun

MeToanI OIIEHKHU

- c(hopMUPOBAHHOCTH
IIPEACTaBICHUN 0
MaTeMaTUKe KaK
YHUBEPCATTBHOM SA3BIKE
HayKH, CpencTBe
MOJICTUPOBAHMS  SIBJICHUI
U TpOIECCOB, HUIEAX W
METOJIax MaTeMaTHKH;

-IIOHUMAaHHUE 3HAYUMOCTH
MaTeMaTUKHU ISl HAYyYHO-
TEXHOJIOTHYECKOTO
nporpecca,
c(hopMHUPOBAHHOCTH
OTHOIIIEHHS K MaTeMaTHKE
KaK K JacTH
00111eYeI0BEYECKON
KYJbTYPbI yepes
3HAKOMCTBO C HCTOpHUEU
pa3BUTHS MaTeMaTHKHU,
SBOJIIOIIHEN
MaTeMaTHYECCKHUX HJICH;

-pa3BUTHE  JIOTUYECKOTO
MBIIIICHHS,
MIPOCTPAHCTBEHHOTO
BOOOpaKeHHS,
AJTOPUTMHUYECKON
KYJIBTYPbl, KPUTHYHOCTH
MBIIUICHAST HAa  ypPOBHE,
HE0OX0TMMOM TS
Oymymei

Conepxanne u  00beM
MaTepuana, TMOJJIeKaIIeTO
NPOBEPKE,  OMpEeesieTCs
IPOTPaMMON U YIEOHUKOM.
BrlsiBIIeHHE TIOTHOTEI,
YCBOCHUS
00yYaronMMHCs TCOPUU U
yMEHHE MPUMEHSITH €€ Ha
NPaKTHKE B 3HAKOMBIX H

MMPOYHOCTHU

HE3HAKOMBIX CUTyalusiax.
YuuteiBaeTcs IMOKa3aHHbBIC
CTYACHTaMH 3HaHUA u

YMCHUSI. OHGHKa 3aBUCUT
OT HaJIMUUA U XapaKTCpa

MTOTPELIHOCTEN,
JIOTTYIIIEHHBIX
00yJaroIUMHUCS.

Cpenun MOTrPEITHOCTEN
BBIIEJSIOTCS  OIIMOKH |
HEJIOYETEL. OmunoKon
CUMTAETCA  IOTPEIIHOCTD,

CCJIK OHa CBHUACTCIILCTBYCT
O TOM, 4YTO CTYACHT HC

oBJIaJeN OCHOBHBIMU
3HAHUSIMHU 151 (vm)
YMEHUSIMU, YKa3aHHBIMH B
nporpamme. Hemouetamu

CUHUTAOTCA IIOIrpCITHOCTH,
KOTOpPBIC HC IIPHUBCIIK K
HCKa>XCHUIO CMBbICJIa

MMOJIYYEHHOT O Ouenka

Texymui KOHTPOJIb:

- OIPOC YCTHBIN
(¢poHTaNBHBIN);

- TECTUPOBAHUE;

- BBIIIOJIHEHHE
MUCbMEHHOUN padOoThI;

- BBINIOJIHEHHE
MPAKTUYECKON pabOoThI
(uHnuBHIYyaTbHAs hopma
paboThI)

[IpomexxyTouHas
aTTecTanus B popme:

1 cemecTp KOHTpOIBHAS
paboTa

2 ceMecTp - DK3aMEH.

Meton npoBeaeHUS
MIPOMEKYTOUHOU
aTTeCTaIluU 2 ceMecTpa:
BBITIOJTHCHHE
AK3aMEHAIlMOHHOI'O
KOMIIJIEKCHOT'O 3aJIaHUs




npodecCuOHaAbHON

NeSTEHHOCTH, TUTST
MIPOTOJDKEHUS
oOpa3zoBaHus u
caMo00pa3oBaHus;
-OBJIaICHUC
MaTeMaTHIeCKUMHU
3HAHMSIMH W YMEHUSMH,
HEOOXOTUMBIMH B
MIOBCETHCBHOM JKM3HU, IS
OCBOCHHSI CMEXHBIX

CCTCCTBCHHO-HAYYHBIX
JUCHUITINH 1 AUCHUIIIINH

po¢eCCUOHATBHOTO
UKIa, JJIS  TTOJYYCHHS
oOpa3zoBaHus B 00JIaCTHX,
HE TpeOyromx
yTIIyOJICHHOM
MaTEeMaTUICCKOM
IOJITOTOBKHU;

-TOTOBHOCTH u
CIIOCOOHOCTD K

o0pa3oBaHHIO, B  TOM
gucie camMooOpa3oBaHUIO,

Ha  TOPOTSKEHUM  BCEW
KU3HH; CO3HATEIILHOE
OTHOIIIEHUE K
HEIMPEPHIBHOMY
00pa3oBaHUIO KakK
YCIJIOBUIO YCIICIIHOU
podeCcCHOHAILHON u
0O0IIIeCTBEHHOM
NEeATEIbHOCTH;
-TOTOBHOCTb u
CIOCOOHOCTD K
CaMOCTOATEIbHOMN
TBOPYECKOM 151

OTBETCTBEHHOM

OTBETa  ydallerocs
YCTHOM U
ornpocax, MPOBOJUTCSA IO

pu
IIMCbMEHHOM

MATUOAJUTLHOM CHUCTEME.
[Ipenonasarens MOET
MOBBICUTh ~ OTMETKY  3a

OpUTHHAIBHBI OTBET Ha
BOTIPOC WJIH OPUTHHATBHOE
peIieHue 3a/1auu, KOTOphIe
CBUJICTEIBCTBYIOT 0
BBICOKOM YPOBHE BJIaJICHHS
WH(OPMAITMOHHBIMU
TEXHOJIOTUSMH yYaluMCS,
3a pelieHue Oonee
CIOXKHOM  3aJlaud  MJIH
OTBET Ha 00JIee CI0KHBIN
TIPEIJI0KCHHBIC
CTYJICHTY JOIIOJTHUTEIHHO
[I0CJIE  BBIMIOJIHEHUS
OCHOBHBIX 3aJJaHUMH.

BOTIPOC,

um

Ol1ieHKa YCTHBIX OTBETOB.
"OTiIu4HO" - €Cu CTyAEHT
TJIyOOKO U MPOYHO YCBOMII
MPOTPAMMHBIA  MaTepual
HcuepnbiBatore,
I10CJIeJOBaTEIbHO,
rpaMOTHO M JIOTUYECKHU
CTPOMHO €r0 H3JaracT, He
3aTPYIHSETCS C OTBETOM

npu BUJIOM3MEHEHUU
3aIaHusl, CBOOOIHO
CIpaBIISIETCS C 3a/layaMu U
NPaKTHYECKUMHU

3aJIaHUSIMU, IPAaBHIILHO
00OCHOBBIBAET MPUHSTHIE
pelIeHws, yMeeT

CaMOCTOITEIHLHO 0000111aTh
U u3jaraTh MaTepuaj, He




NEeSTEHHOCTH;
-TOTOBHOCTH K
KOJUIEKTUBHOM pabore,
COTPYIHUYECTBY co
CBEPCTHUKAMH B
00pazoBaTeIbHOM,
OOIIECTBCHHO  IIOJIC3HOM,
y4eOHO-
UCCIIeI0OBATEIBCKOM,
NPOEKTHOW W JIPYyTHUX

Buaax AOCATCIBHOCTH, -

YMEHUE CaMOCTOSITEIbHO
OTIPEIEINSTh LEH
NS TENbHOCTH u
COCTaBIIATh TIJTaHBI
NEeSITEbHOCTH;
CaMOCTOSTEIILHO
OCYUIECTBIISTH,
KOHTPOJIUPOBATH u
KOPPEKTUPOBATH
NEeATEIbHOCTB;
UCII0JIb30BATh BCE

BO3MOYKHBIE PECYPCHI IS
JIOCTHOKCHHUS

[IOCTABJICHHBLIX IEeJIEn U
peanuzanuu
NEATeILHOCTH; BBIOHUpATh

IIJITAHOB

YCIICIIHbIE CTpaTerud B
Pa3IMYHBIX CUTYyaIlUsIX;
-yMEHHE MPOJYKTUBHO
001aThCs 51
B3aMMO/JICHCTBOBATH B
nporecce COBMECTHOM

ACATCIIbHOCTH, YYUTBIBATb

MO3UITHH APyTUX
YYaCTHUKOB

JCSTEILHOCTH,
sbdexTuBHO  paszpemaTh

JOTyCKast OIITUOOK.

"Xopomo" - ecnu TBEPIO
CTYJEHT 3HAET
IIPOTPAMMHBIA  MaTepuall,
rPaMOTHO U MO CYIIECTBY
u3jaraeT ero, HE
JIOIYCKAET CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE HA
BOIIPOC, MOKET MPaBUIbHO
MPUMEHSATh TEOPETUUECKUE
MOJOXKEHUSI W BJIageeT
HEOOXOMMBIMU YMEHUSIMU
u HaBBIKAMU npu
BBITIOJTHCHUH
MPAKTUYECKUX 3aJaHui.
"V 10BJI€TBOPUTENHHO" -
€ClIi  CTYJIEHT  YCBOWII
TOJIBKO OCHOBHOM
MaTepuall, HO HE 3HaeT
OTAEJILHBIX JieTajen,
JOITYCKAET HETOYHOCTH,
HEJIOCTaTOYHO
IIPaBUJIbHBIE
bopMyIIUPOBKH, HapyIlIaeT
MMOCJICIOBATEIBHOCTD B
W3JI0KEHUU TTPOTPAMMHOIO
MaTepraJia U UCTIBITHIBACT

3aTpyAHEHUS B
BBITIOJITHCHHUH

MPAKTUYECKUX 3aJlaHUI.
"HeynoBneTrBoputeiabHo" -
€CIId CTYJIEHT HE 3HaeT
3HAYUTCIHLHON 4acTHu

IPOrpaMMHOI0 MaTepHaa,
JOTTYCKaeT CYIIECTBEHHBIE
OIIMOKH, C  OOJIBIIMMH
3aTpyIHEHUSIMHA

BBITIOJTHSICT TTPAKTHYCCKHUE

3aJaHuAd, 3aJda4H.




KOH(DJIUKTBHI;

-BJIaJICHUE HaBbIKAMH
MO3HABATEILHOM, Yy4eOHO-
HCCIIEN0BATEINbCKOU 151
MPOEKTHON JIE€SATEIbHOCTH,
HaBbIKAMU  pa3pelIeHUs
npo0JieM; CHOCOOHOCTh U
TOTOBHOCTD K
CaMOCTOSITEILHOMY

MOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3ajad4,
NPUMEHEHUIO PA3TUYHBIX
METOJI0B O3HAHUS,

-TOTOBHOCTbH 51
CIIOCOOHOCTD K
CaMOCTOSITCJIbHOU
UH(GOPMAIIOHHO-
MMO3HABATEJILHOM
NEeSITENLHOCTHA,  BKIIIOYAs

YMEHUE OPUEHTUPOBATHCS
B pa3JIMYHBIX HCTOYHUKAX
UHGOpPMAIINH, KPUTUYECKH

OILIEHUBATh u
MHTEPIPETUPOBATH
uH()OpMaIIHIO,
TIOJTy4aeMyto u3

Pa3’INIHBIX HCTOYHUKOB,

-BJIaJICHUE SI3bIKOBBIMU
CpPEACTBAMU: YMEHUE SICHO,
JIOTUYHO ¥ TOYHO M3JIaraTh
CBOKO  TOYKYy  3pEHUS,
HCIOJIB30BATh aJICKBATHBIC

SI3BIKOBBIE ~ CPENICTBA; -
BJIAJICHUE HaBbIKAMH
MO3HaBaTEIbHOU

pediIeKcun Kak 0CO3HAHMS
COBEPIIAEMBIX JIEHCTBUN U
MBICJTUTEIIbHBIX

Kpurepun
MUCbMEHHBIX PaboT:

OLICHKN

«5»-PaboTta nmomxkHa OBITH
BBHITIOJIHEHA TIPaBUJIBHO U B
1moJiJHoM o0beme, 90- 100%
BBIIIOJTHEHMUS.

«4»-Pabota BBITIOJTHEHA
NpaBUIbHO, HO HWMEIOTCS
HEI0YETHI, MPOIICHT

BBINIOJTHEHUA 75-89%.

PabGora BBIIONHEHA
NpaBUIBbHO, HO HWMEIOTCS
OLINOKH, IIPOLICHT
BhITIOJIHEHUA 59-74%.

3»-




IIPOLIECCOB, 170.4
pe3yabTaTOB U OCHOBAHUM,
TPaHULl CBOEr0 3HAHUS H
HE3HaHMUS, HOBBIX
MO3HABATENbHBIX 3aJlad |
CPEACTB I UX
JTOCTUKECHUS; -
LEJIEYyCTPEMIIEHHOCTh B
MOWCKaX W  TNPUHSATUH
peLIeHnH,
CO00Pa3UTENHHOCTh u
UHTYULIMSA, Pa3BUTOCTH
POCTPAHCTBEHHBIX
IIPE/ICTABIICHUN;
CIOCOOHOCTH
BOCIIPUHUMATH KPACOTy U
TapMOHUIO MUPA;

-c(hOpMHUPOBAHHOCTH

IIPEACTaBICHUN 0
MaTeMaTHKe KaK 4YacTH
MUPOBOM  KYJbTYphl U
MECcTe  MaTEeMaTHKd B

COBPEMEHHOM
IIUBHIM3AIMHA, cHoco0ax
OIMMCaHUSA SIBJICHUH

pealrbHOrO  MHpa  Ha
MaTEMaTUYECKOM SI3bIKE;

-c()OpMHUPOBAHHOCTH
MIPEICTABICHUN 0
MaTEMaTHYECKHUX
MOHATHSIX KaK BOKHECUIITUX
MaTEMaTHYECKUX

MOACIIAX, ITO3BOJIAIOIIUX
OIINCBhIBATHb n N3y4aTb
Pa3HbIC IMpOonICCChI "
SIBJICHHA, ITIOHUMAaHHuC
BO3MOXXHOCTHU
AKCHMOMAaTHYCCKOI'O




IIOCTPOCHUS
MaTEeMaTU4YECKUX TEOPUH;

-BJIAJICHUE METOJIaMU
JIOKa3aTENbCTB u
aJTOPUTMOB pelieHus,
YMEHUE UX NPUMEHSATH,
MPOBOJUTH
JOKa3aTeNbHBIE
paccykieHus B XOJ€
pelieHus 3aj1ad; -
BJIQJICHUE CTaHAApPTHBIMU
npueMamu pelieHus
palMOHATBHBIX u
UppaloOHAIbHBIX,
MOKA3aTeJIbHBIX,
CTETECHHBIX,
TPUTOHOMETPUUECKHUX
ypaBHEHUN U HEPABEHCTB,
ux CUCTEM;
UCIIOJIb30BAHUE  T'OTOBBIX
KOMITbIOTEPHBIX
nporpaMM, B TOM YHCIIE
IUTS1 TIOUCKA TIyTH PELICHUS
U WUIIOCTPAlUU PEUICHUs
YpPaBHEHUH U HEPABEHCTB;

-c()OpMHUPOBAHHOCTH
peACTaBICHUN 00
OCHOBHBIX TIOHSATHUSX

MaTEMaTUYE€CKOTO aHaIu3a
U UX CBOMCTBaXx, BjIaJICHUE
YMEHHUEM
XapaKTepHU30BaTh
TOBEJICHUE byHKIHH,
HCTIOJIb30BAHUE
MOJYyYEHHBIX 3HAHUM JJIs
ONMMCAHUS W  aHaIH3a
pEaNbHBIX 3aBUCHUMOCTEN;
-BJIaJICHUE OCHOBHBIMH




MOHATUSAMU O IJIOCKUX U
MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (hUrypax,
UX OCHOBHBIX CBOMCTBAX;
c(hopMUPOBAHHOCTH
yMEHUS pacno3HaBaTh
reoOMeTpUuYecKue QUrypsl
Ha YepTekax, MOJENSIX U B
peanbHOM MUDE;
OpPUMEHEHHE  U3YYEHHBIX
CBOICTB T'€OMETPUUYECKUX
buryp u dopmyn s
pELIeHHs] TEOMETPUUYECKUX
3ajlay M 3adad = ¢
NPAKTUYECKUM
coJiepKaHUEM;

-c(hOpMHUPOBAHHOCTH

IIPEACTaBICHUN 0
nporeccax M SBJICHUSX,
UMEIOIINX BEPOATHOCTHBIM
XapakTep, CTaTUCTHYECKUX

3aKOHOMEPHOCTSIX B
peasbHOM MUpE,
OCHOBHBIX MOHATUAX
3JIEMEHTapHOU TEOpUU
BEPOSITHOCTEN; YMEHUMN

HaxXOJWTh W OIICHUBATH
BEPOSITHOCTH HACTYTUICHUS
COOBITUH B TPOCTEHUIIHNX
MPAKTUYECKUX CHUTYAIHSIX
u OCHOBHBIE
XapaKTePUCTUKHU
CIIy4JailHBIX BEJTNYUH;

-BJIaJICHUE HaBbIKAMU
WCMOJIB30BAHUS  T'OTOBBIX
KOMIIBIOTEPHBIX MTPOTPaAMM
IIpY PELICHUH 3a/1a4




